VALVULAR insufficiency in the young patient is commonly labeled rheumatic even though all too frequently little specific supporting evidence is available. This problem of differential diagnosis has interested a number of clinicians1-3 and was brought to our attention recently when we encountered patients suffering from valvular incompetence who, either at surgery or autopsy, demonstrated myxomatous transformation of the aortic and mitral valves. Evidence to be presented suggests that this valvular degeneration results in loss of substance and prolapse of the leaflets. Moreover, there is a peculiar predisposition to bacterial endocarditis, which in itself tends to suggest previous rheumatic disease. The lesion may be congenital and possibly represents a forme fruste of the Marfan syndrome. In addition, in a case of idiopathic dilatation of the ascending aorta that came to surgery the accompanying aortic insufficiency was the result of myxomatous transformation of the cusps rather than the aneurysmal involvement of the aortic root.
with the classical signs and symptoms of mitral insufficiency, which was also demonstrated by angiocardiography. Each suffered from pulmonary hypertension with recurrent congestive failure. They had become refractory to digitalis, diuretics, and low-salt regimens. None showed evidence of mitral stenosis or intracardiac calcification. Electrocardiographic findings were nonspecific, indicating primarily both left atrial and left ventricular dilatation and hypertrophy. Studies of the aortic valve and coronary circulation revealed no abnormality. There was no history of rheumatic fever and laboratory tests for both rheumatic and syphilitic activity were negative. The cardiovascular findings are summarized in table 1 Pathologic stuidies of the leaflets showed the remaining chordae to be normal in lenigth, thick- Figure ID ness, and insertion. The majority of the collageuouis tissule xvas replaced bv basophilic mnucoid maNornial chordlae tenidineae for contrfast withi figure 1C .
terial withl some thickeining of the leaflet. Stellate 1, 2, 3, 6 , and 7, the mitral or aortic cusps appeared so weakened that they no longer retained enough rigidity to prevent stretching, rolling, wrinkling, retraction, inversion, and, finally, prolapse into the left ventricle (floppy valve). Weaver et al.39 advanced a similar explanation for their findings in a case of idiopathic dilatation of the aorta with insufficiency but later dismissed it in favor of the dilated annulus theory. Darvill40 reported that the senile arteriosclerotic leaflet may lose part of its integrity in this way, thereby producing incompetence (baggy valve). The second mechanism of valve failure is really an extension of the first; whereas in the latter the contour of the cusps remains normal, degeneration may progress to actual loss of substance leaving a defect (case 3) through which regurgitation can occur. A similar finding has been described by Edynak and Rawson.4' In their case myxomatous degeneration resulted in aneurysmal dilatation of the valve and subsequent rupture. Clinically this type of destruction can easily be mistaken for the ravages of endocarditis, which even before the antibiotic era was known to heal pathologically without a trace,42 as in our cases 4 and 5. The third possibility is mitral insufficiency resulting from rupture of chordae tendineae as a result of myxomatous degeneration. We have no conclusive evidence of this phenomenon occurring, since in the two cases (3 and 4) in which ruptured chordae were found, there was a history of complicating endocarditis. However, such a change has been described in the Marfan syndrome43 and we have histologic evidence of myxomatous involvement of these structures ( fig. 1 ). Thickening and contraction of the chordae tendineae presumably from later fibrosis is the fourth reason for valvular insufficiency. This may have been a factor operating in case 3 as well as in previously described cases of the Marfan syndrome.24' 26, 37, A fifth mechanism is interference with coaptation resulting from the nodular nature of the fibromyxoid change ( fig.  2) with hypertrophy of the corpora Arantii and papillary vegetations.44 Superimposed infection is the sixth way whereby myxomatous transformation can lead to valvular incompetence. It has been recognized for some time that individuals suffering from a mesodermal dystrophy are prone to develop endocarditis. 12, 13, 15, 25, 32, [45] [46] [47] [48] [49] [50] [51] It is therefore of interest that two of our patients presented with this complication. This tendency to valvulitis is a further indication of a basic abnormality in valve structure.
Since myxomatous transformation of the cardiac valves has in the past'2' 17 been considered to be, in all probability, pathognomonic of the Marfan syndrome, and certain of the musculoskeletal stigmata of this condition were present either in our patients or their immediate families, the question can be raised whether they all do not belong with this entity. Certainly our patients are not representative of the complete syndrome, since there were no ocular signs, the typical "basketball player habitus" was not present, and in the six families available for investigation no florid example of the Marfan syndrome was found.
Certain features described above, however, suggest a possible relationship to the much more common forme fruste. Thus, arachnodactlyly as documented by both the metacar- The electrocardiographic, roentgenographic, angiographic, and catheterization findings resembled those seen in rheumatic heart disease, except that neither fibrosis, calcification, nor stenosis was found. The histologic appearance of the valve leaflets was identical to that which has been described, primarily as an incidental lesion, in the Marfan syndrome. Only one of the nine patients, however, demonstrated arachnodactyly. Skeletal mensuration in the remainder revealed a scattering of the many stigmata known to be associated with the Marfan syndrome. Nevertheless, arachnodactyly was diagnosed in at least one member of each of the six families available for investigation, although we did not encounter dislocation of the lens or an example of a complete Marfan syndrome. Erdheim's necrosis of the aortic or arterial media was described in four of the eight cases in which vascular biopsies were obtained. Prosthetic replacement in either the aortic or mitral area was carried out in the eight patients with signs of valvular insufficiency. There was one immediate and one late death. Reoperation was necessary in another case for dehiscence from the mitral annulus and twice in one more patient for the same complication at the aortic area. None demonstrated annular dilatation but isolated aneurysmal enlargement of either the ascending aorta, the membranous septum, or the sinus of Valsalva was encountered.
Insufficiency apparently resulted because of valve prolapse from either structural fatigue, ruptured chordae, loss of substance, interference with coaptation, or supervening endocarditis. Myxomatous change may involve not only the chordae and the valve leaflets but also the annulus, since four prosthetic dehiscences occurred either in the early or late postoperative period in three of the eight operated upon. Experience with the one patient who showed aortic insufficiency and aneurysm of the ascending aorta suggests that valvular transformation may be the cause of incompetence in some of these cases rather than extension of the dilatation to the aortic ring.
These studies indicate that myxomatous valvular transformation must be considered in the differential diagnosis of valvular insufficiency not only in patients known to have the Marfan syndrome or its various formes frustes, but also as an isolated idiopathic lesion in individuals not distinguishable by external appearance from the normal population. At the present time myxomatous valvular transformation can be suspected to be the cause of isolated valvular insufficiency if evidence for a rheumatic etiology is lacking, musculoskeletal signs of the Marfan syndrome are present, or Erdheim's necrosis is found in the arterial biopsy. There is a characteristic appearance at operation (floppy valve) but the presence of the lesion can only be established by histologic examination of the leaflets.
